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The thesis contains a series of theoretical investigations of intramolecular 
electron transfer. There are two parts involved in it. The first part mainly introduces 
the theoretical basis of electron transfer rate and computational approaches for the 
parameters controlling electron transfer, and the second part focuses on studying the 
group electronegativity effect on intramolecular electron transfer and solvent effect on 
the reorganization energy. In the concrete applications, the bis(hydrazine) radical 
cation sBI4T+ is taken as an example. The two important parameters (reorganization 
energy and electronic coupling) for controlling electron transfer are calculated with 
use of the different ab initio approaches. After the analysis of the advantages and 
defects of those approaches and the comparison with the experimental results, the 
most suitable ab initio approach is proposed. In order to investigate the group 
electronegativity dependence of intramolecular electron transfer, we replace the four 
alkyl groups attached to nitrogen atoms of sBI4T+ by several substituents with 
different electronegativity. The core atoms of these substituents belong to two periods 
in the periodic table, one includes N, O and F, and the other P, S and Cl. The results 
indicate that the electronic couplings decrease with the increase of the group 
electronegativity while the reorganization energies do not show an explicit 
dependency. The predicted electron transfer rates generally decrease with increasing 
group electronegativity, although not monotonically. To incorporate the solvent 
contribution to the reorganization energy, we extend the method for the calculation of 
the inner reorganization energy to the total reorganization energy. The obtained 
results show that the continuum model is not suitable while the simple cluster discrete 
model can predict the consistent data with experimental measurements.  
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